Indonesia has been experiencing impressive economic growth and rapid urbanization in recent years. However, urbanization could affect income inequality through people's movement from rural to urban areas. Using the 2010 National Labor Force Survey (Sakernas) in Indonesia, this study examines how monthly wages are distributed between male and female workers and tests whether a wage gap exists between them. Regression results reveal that urbanization tends to benefit male workers more favorably, in terms of monthly wages, than female workers. The wage gap tends to be wider among younger workers, particularly among those who are underemployed and severely underemployed. It is also greater among public sector workers than those in the private sector. Gender wage gap in Indonesia is mainly due to gender discrimination. An act to equalize opportunity and wages among workers, especially in the public sector, is proposed.
Indonesia has recorded impressive economic growth and poverty reduction in the last few decades. Its life expectancy at birth has lengthened to 70 years in 2011 from only 44 years in 1960 (World Bank 2014), exceeding the mean for lower middle-income countries (i.e., 66 years) in the same year. The per capita gross domestic product (GDP) at constant 2011 purchasing power parity (PPP) has more than doubled in 2012 from 1990. The last few decades also saw a substantial reduction in the proportion of Indonesian population living in absolute poverty, from 60% in 1970 (Mason and Baptist 1996) to only 12% in 2012 (World Bank 2014).
Both the increase in real income and the reduction in poverty were felt in both urban and rural areas. For the last decade, the poverty head count ratio in the national level, urban areas, and rural areas has been steadily declining, and the downward trend seems to be continuing (Figure 1 ). As in most countries, Indonesia's growth was accompanied by rapid urbanization or an increase in the share of population residing in urban areas. 1 These changes were also accompanied by a structural shift in the country's industry composition. The share of agriculture in GDP declined from 42% in the latter half of 1960s to only 14% in 2012 (Hayashi 2005 and World Bank 2014) .
Although the robust relationship between income growth and urbanization is well known (Spence et al. 2009 ), urbanization does not automatically imply an equitable distribution of wealth. Urbanization has several implications for income growth and regional inequalities. For instance, as cities grow, the urban-rural wage gap widens initially, but eventually narrows as the level of income rises to a certain level. This phenomenon is often referred as a variation of the Kuznets curve (Kuznets 1955 and Fields 2001) .
Urban residents are highly dependent on cash incomes to satisfy their basic household needs (Tacoli 2012, Beall and Fox 2007) . In addition, prices of goods and services in urban areas are typically higher than in rural areas. Hence, income dimensions tend to have higher weights to determine the welfare and poverty levels of urban residents. As a result, the equitable distribution of wage income opportunities is particularly more important in urban areas.
Data indicates that female labor participation rate has been steady for the last 2 decades in Indonesia (Figure 3 ). Badan Pusat Statistik's (BPS -the Central Agency on Statistics) definition of unemployment and its measurement went through major changes in 1994 and 2001, and more people were qualified as unemployed (Dhanani et al. 2009 ). For instance, in 1994, the definition was expanded from "someone who looked for a job last week" to "someone who looked for a job last week and who is currently looking for a job." These changes may account for some volatility in female labor participation rate, which remained stable within 1.5 percentage points. Acknowledging the stable rate of the female workers' share, there must be fundamental, institutional, and structural factors that affect participation of female workers in the labor market. In this study, we analyze potential causes why female workers decide not to enter the labor market. 1960 1965 1970 1975 1980 1985 1990 1995 This study focuses on measuring the changes in gender wage gap during the period of highincome growth and rapid urbanization in Indonesia. In particular, we are interested in the complex relationship between income and the gender wage gap in urban areas. We highlight the implications of income growth on the distribution of income among male and female workers and on improvements in living standards, particularly in urban areas. The livelihood and welfare of workers depend on labor income, especially in urban residents (Tacoli 2012, Beall and Fox 2007) . From the social equality and egalitarian's points of view, wages should match marginal productivity of labor as well as skill level. If the gender wage gap exists in Indonesia, the government has obligations to narrow such gap through labor policy reforms from both views.
By focusing on gender wage gap in Indonesia and extending the analysis to examine its relationship with urbanization, this study contributes to the literature on urbanization and the gender wage gap, which remains limited (Tacoli 2012) , and its implications, which is yet to be analyzed. It also adds to the literature on gender wage gap (the American Association of University Women [AAUW] 2014, Tijdens and van Klaveren 2012 , Chevalier 2007 , and Blau and Kahn 2007 .
The remainder of the paper is organized as follows. Section II presents a literature review on gender wage difference. In Section III, we present data and stylized facts on gender wage differences in Indonesia. Section IV presents empirical models to estimate the gender wage gap, and its results. Section V presents a summary of findings and some policy recommendations.
II. LITERATURE REVIEW
Economic development is often associated with a structural shift from agriculture to manufacturing, and to services. Workers migrate from rural to urban areas because the expected wage is higher in urban than in rural areas (Todaro 1969 and Harris and Todaro 1970) . Urbanization has several implications in the context of economic development. It is well known that there is a robust positive relationship between income growth and urbanization (Spence et al. 2009 ). 1990 1992 1994 1996 1998 2000 2002 2004 2006 2008 2010 2012 However, it may result in potential income distribution issues between the rural and urban areas, as well as within cities. Specifically, through the urbanization process, the rural-urban wage gap tends to widen. This is often referred as a variation of the Kuznets curve (Kuznets 1955 and Fields 2001) . In addition to the rural-urban wage gap, another issue arising from this process is who benefits from the higher income within urban areas.
As pointed out by many studies on economic growth and income distribution, income inequality in urban areas remains a development challenge even though the average income level in urban areas tends to be higher. The Kuznetz hypothesis (Kuznets 1955) states that income inequality tends to increase in the early stages of economic development and decrease in the later stages. Fields (2001) empirically tested the Kuznets hypothesis and concluded that the Kuznets' inverted-U curve depends mainly on policies that a country adopts. Based on a cross-country study, Ravallion et al. (2007) maintained that the prevalence of poverty is increasingly becoming an urban phenomenon because the population of the urban poor is growing faster than the population as a whole.
Studies (Suryahadi et al. 2009 and Sugiyarto et al. 2006) indicate that poverty is more prevalent in rural Indonesia. Their empirical results indicate that growth in the urban services sector has the highest impact on reducing rural, as well as urban poverty. In contrast, industrial growth has a smaller poverty reduction effect. Furthermore, since the distribution of the poor tends to be clustered around the national poverty line, even a small increase in the poverty threshold would result in a sharp increase in poverty.
Women's participation in the labor market is crucial to the prosperity of cities, as well as to poverty reduction. Urbanization could open up greater employment opportunities for men and women. However, compared to the endogenous growth process of urbanization and agglomeration, the relationship between urbanization and gender equality is less studied. The World Bank (2011) reports gender issues on the development context. Based on interviews with 2,000 women across 19 countries, the study identifies the following three main factors to empower women: (i) occupational and economic change, (ii) financial management, and (iii) education and training. While the study acknowledges that no single factor could empower women, economic and financial independence, and education are major sources of womens' empowerment. At the same time, the World Bank report identifies that women's participation in the labor force has not been translated into equal employment opportunities or equal earnings for men and women. The report concludes that persistent gender gaps in earnings stem from differences in: (i) use of time (particularly for household work), (ii) access to assets and credits, and (iii) legal and regulatory framework.
The Organisation for Economic Co-operation and Development (OECD 2014) defines the "gender wage gap" (in an unadjusted form) as the difference between male and female earnings expressed as a percentage of male earnings. Figure 4 shows selected OECD member country trends in the gender wage gap in median earnings of full-time employees from 1970 to 2010. Even though there are year-to-year variances, the general downward trend is visible. Based on the OECD data, the gender wage gaps are narrowing as the economies grow. However, it is noted that the level of the gender wage gap varies significantly across countries. The Republic of Korea and Japan have one of the highest gaps, while Hungary and New Zealand have the lowest wage gaps. Figure 5 plots the per capita GDP at constant 2005 PPP in 2010 and gender wage gap for the latest year in 21 OECD member countries. 2 There is no simple linear relationship between the income level (i.e., per capita GDP) and the gender wage gap. This most likely stems from the labor market structure of each economy as well as the wage distributional issues within the economy. Nonetheless, the inverted U shape has a striking resemblance to the Kuznets curve. Even though there is weak empirical backing of the Kuznets hypothesis (Fields 2001) , the gender gap might follow the hypothesis; as the income level rises through urbanization, the gender wage gap widens, and it starts to become narrow once a country reaches a certain income level.
Some studies summarize possible causes of the gender wage gap (Chevalier 2007, Blau and Kahn 2001) . The source of the gender wage gap could be either at the labor supply (workers) side or at the labor demand side (employers). Among the "gender specific" factors that may influence gender differences in wages, the level of educational attainment is identified as a critical determinant. In particular, men tend to have higher educational attainment and specialize in career-oriented fields of study such as engineering and business, which eventually lead to relatively high earnings. Work experience may also influence the gender wage gap. Women tend to have relatively shorter work experience as they enter and exit the labor market due to family considerations. Also, women anticipate shorter or more discontinuous work lives. They tend to have lower incentives to invest in 2 Chile is not in the data set. education or obtain on-the-job training. There might be discriminatory exclusion of women from "male" jobs (e.g., construction work), which results in an excess supply of labor in "female" occupations and depress female wages. According to literature, the gender wage gap could be caused by: (i) hiring or employer's discrimination (Goldin and Rouse 2000) ; (ii) choice of entering the labor market due to social expectations (Polachek and Kim 1995) ; (iii) education, training, and skills (Machin and Puhani 2003, Siddique 2007 ); (iv) occupational choice (Baker and Fortin 2001) ; and (v) bearing children (Anderson, Binder, and Krause 2002) . where Wage Gap is the wage gap between male and female, pc GDP is per capita GDP in 2010, and the numbers in parentheses are P-values for coefficients. Source: Authors' calculations based on OECD (2014) and World Bank (2014).
Various studies have empirically estimated gender wage gap across countries (Table 1) . Based on the 2008 National Labor Force Survey data, van found that on average, women receive monthly wages that are 22.8% lower than men. Of this, 8.8 percentage points differential is because women work shorter hours per month, while the remaining 14 percentage points represents the pure gender wage gap due to other latent causes. In an analysis of the impact of globalization on regional gender wage gap in Indonesia from 2001 to 2010, Fitrania (2013) found a positive correlation between regional income growth and the gender wage gap, after controlling for provincial fixed effects. He concluded that Indonesia is still at the nascent stage of industrialization and globalization.
Based on the Philippine Labor Force Survey, Cabegin (2012) found that although female workers on average have higher educational attainments than men, they still tend to receive lower compensation. This gender wage gap is attributed to gender discrimination as well as macroeconomic fluctuations, for example, in economic and productivity growth. Based on existing literature on gender wage gap, we test the following hypotheses using the National Labor Force Survey of Indonesia:  A gender wage gap exists in Indonesia, as women tend to receive lower wage than men;  The gap is narrower in urban areas where the labor market is larger and more efficient 3 ; and  Socioeconomic factors, such as marital status and educational attainment, are significant determinants of gender wage gap. These factors are more pronounced in urban areas than rural areas because the former tend to have higher weights on the income dimension of livelihood.
III. DATA AND STYLIZED FACTS
In order to analyze the distributional welfare impacts of workers in urban and rural areas, we analyze the wage differentials among workers. We utilize the 2010 labor force survey (Survei Angkatan Kerja Nasional [Sakernas]) to examine the nature of gender based wage differentials in Indonesia. Based on results, we analyze how income is distributed through workers' wage.
Sakernas follows labor force definitions set by BPS as reflected in the Standard Labor Force Concept. It defines labor force as follows: 3 The gender wage gap is assumed to be the second degree price discrimination. Since there are more job offerings in urban areas, the magnitude of price discrimination is assumed to be less.
 Population is categorized into working age and non-working age. Those who are in the working age group are further disaggregated into labor force and non-labor force. This grouping is based on the type of activities conducted over the week prior to the survey enumeration (i.e., the reference period);  While the non-labor force comprise those who are not engaged in an economic activity because one is a student or engaged in other personal activities such as housekeeping and social activities;  The labor force is further divided into those who are employed and unemployed;  In order for an individual to be qualified as being employed, one needs to be engaged in a work activity for at least one hour during the reference period with the clear objective of earning an income or profit. The referred minimum one hour of work should be uninterrupted and without any break. The employed include those who are currently working as well as those temporarily not working due to various reasons: illness, leave of absence, harvest season, and voluntary strike; and  The unemployed refers to non-working individuals, who are currently looking for work, 4 unable to obtain work (e.g., discouraged), 5 preparing businesses, 6 or have been accepted for a job but have not yet started.
Our analytical approach slightly deviates from earlier studies in several ways. First, while many studies looked at hourly wage (e.g., the monthly total wage is divided by the actual total number of hours worked), we analyze the total monthly wage. This is because our primary focus is the welfare impact of the urbanization process on workers.
Second, we estimate real monthly wage by deflating the nominal wage by the official poverty line, with Jakarta's poverty line as the numéraire. The official poverty line is used as a proxy for the general price indicator. We use the official national poverty line because the consumer price index (CPI) dominantly reflects the price level in the urban areas, and there is no price indicator to adequately reflect the general price level in the rural areas.
Third, instead of comparing the median wages between male and female, which does not capture socioeconomic factors such as educational attainment, marital status, and number of hours worked, we analyze the gender wage gap using multivariate regression analysis. Regression analysis, in contrast, makes full use of available information, and hence, allows a more precise estimation of gender wage gap, conditional on differences in each worker's social and economic characteristics.
A. Distribution of Real Wages and Hours Worked in Urban and Rural Areas
Figures 6 and 7 show kernel density of the log of the monthly real wage by gender in both urban and rural areas. We note three key issues that have policy and social safety net implications. First, in the lower wage region, women's wage has a higher density than men's wage in both urban and rural areas. This implies that women's wage is skewed toward the lower wage range in the whole wage spectrum. Second, men's wage is denser than women's wage around mean wage in both urban and rural areas. This implies that men's wage is clustered around the mean with low variance. Third, wage distribution in the upper range is similar for both men and women. Hence, for workers who receive above-average wage, there is gender wage differential. Interestingly, this is true for both urban and rural areas. 4 Looking for work is defined as displaying efforts to obtain a job during the reference period.
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Discouraged individuals are those who have repeatedly sought work but have been unsuccessful to obtain a job and who feel that the current conditions and season do not allow them to obtain a job which they want. 6 Preparing businesses refers to activities done to set up as new business. This includes accumulating capital, identifying the location of business, and obtaining business licenses.
New Evidence on the Gender Wage Gap in Indonesia | 9 Figure 8 shows kernel density of monthly urban real wage for different age cohorts. In general, as in the total data, the women's wage has a dense distribution at the lower range of the wage distribution except for workers below 20 years old. This is probably because the absolute level of the junior level staff wages and salaries is very low that any gender wage gap is not apparent. In addition, women's life cycle events in this age cohort (e.g., giving birth or taking care of parents) limit the number of hours they can work. In their 40s and 50s, the upper range of the women's real wage is distributed similar to the one for men. From the social welfare and equity point of view, the government should focus on female workers who are in the lower wage bracket. There female workers in the lower wage range are sizable throughout the age distribution. Looking at the kernel density of monthly real wage in selected industries (Figure 9 ), women's wages are again mostly skewed to the lower wage range, except in the manufacturing sector. Interestingly, the peak of the women's wage distribution is placed higher, albeit slightly, than the men's wage distribution peak in the manufacturing industry. 
B. Distribution of Hours Worked by Urban and Rural Workers
Since our main focus is the monthly wage, work duration (i.e., the number of hours worked) could be one of the key determinants of total monthly wage. As shown in Figure 10 , in general, male workers tend to work longer hours than females, in both urban and rural areas, although to a lower extent in urban areas. Comparing duration of work suggests that rural workers tend to work shorter hours. 7 Figure 10 : Distribution of Hours Worked by Gender and Area Source: Authors' illustrations based on Sakernas (2010). Figure 11 illustrates the distribution of hours worked of those in the manufacturing sector, government administration (the public sector), and education (mainly teachers in the public sector). Compared to workers in the public sector, those in the manufacturing sector understandably tend to work longer. The distribution of hours worked is symmetric, except in the manufacturing sector in rural areas. Compared to the private sector, gender differences in hours worked is lower in the public sector, particularly in urban areas. 7 Potentially, there is a seasonal effect on hours worked in rural areas. However, given the database, it is not possible to control potential seasonal effect. (Mason and Baptist 1996) .
As shown in Table 2 , on average, male workers work longer hours than female workers in both 1993 and 2010. Men Women underemployment has worsened among male and female workers in both urban and rural areas between 1993 and 2010. Table 6 in Mason and Baptist (1996) . Notes: Severe underemployment is less than 15 hours a week worked. Underemployment is defined as less than 35 hours a week worked.
These are defined solely based on the number of hours worked in a week. Sources: Mason and Baptist (1996) and Sakernas (2010).
In order to capture the gender wage differentials in detail, we run the Heckman's two-step model over different data samples: (i) all workers, (ii) full-time workers (i.e., those who worked 35 hours or more), (iii) underemployed workers (i.e., less than 35 hours a week), and (iv) severely underemployed workers (i.e., less than 15 hours a week). These data samples were further divided into urban and rural areas.
D. Predictive Margins of Real Wages
We estimate the relationship between predictive margins of the log of real wages and worker's characteristics using the following reduced form of the regression model.
( 1) where is the log of worker 's real wage, is the set of the factors that may influence it, including worker 's characteristics (i.e., gender, age, and education level), hours worked, work type, and industry type, and β is the set of parameters associated with these factors. Also, to distinguish any possible gender differences in the effect of these variables on real wage, gender interaction terms, such as gender-education level, gender-hours worked, gender-work type, and gender-industry type, are also included. Finally, represents errors that are assumed to be uncorrelated with the regressors. Full regression results are omitted here but available upon request. 9
Summary statistics used to analyze the marginal effects to the log of the real wage are shown at Table A .1 in Appendix 1. Table 3 shows the definition of dummy variables used for the reduced model. 9 Results were omitted for brevity. Figure 12 shows predictive margins of real monthly wage, estimated by the reduced form regression model, based on educational attainment in urban and rural areas. The vertical line at each observation signifies 95% confidence intervals. Clearly, there is a positive correlation between the level of educational attainment and the higher monthly wage for both urban and rural areas. A minor exception is the upper secondary and above upper secondary levels in rural areas where the increment of the monthly wage is nearly zero. This is because of lack of job opportunities which require higher educational attainments in rural areas. For each educational level attained by a worker, male workers receive higher wages in both urban and rural areas. Estimated by the reduced form regression, the results can be interpreted as the gender wage gap conditional on age, hours worked, and other variables which are in the regression model. Hence, we can conclude that a gender wage gap exists at every educational attainment in both urban and rural areas. Figure 13 shows predictive margins of real monthly wage by type of work in urban and rural areas. These figures correspond to the type of work dummy variable, which include managers and professionals, technicians, administrative staff, sales, farming, laborers, and military and police. The vertical line at each observation signifies 95% confidence intervals. If the line is upward sloping, the female workers in the work category receive less than the male workers. The steepness of the slope indicates the magnitude of the wage gap, i.e., the steeper the line is, the wider is the wage gap between male and female. The margins are higher across all types of work, suggesting that a gender wage gap exists across work types in favor of male workers. There is a wide margin of error for female military and police officers. This is due to lack of samples (i.e., few female military personnel and police officers). The steepness of the slope varies across types of work. Hence, even though the gender wage gap exists, the magnitude varies depending on the type of work. Except military and police, the lower wage type works (e.g., sales, farming, and laborers) tend to have steeper slopes than the higher wage type works (e.g., managers, technicians, and administrative staff). Except for the international corporation category in rural areas, all lines are upward sloping. This implies that the gender wage gap exists in all industry categories except the international corporation category in rural areas, and the wage gap is favorable for male workers. The downward sloping international corporation category in rural areas (i.e., the gender wage gap is favorable for female workers) is due to lack of observations for female workers in this industry in rural areas. Due to the large margin of errors, the gender wage gap for this category is inconclusive.
For all categories, the higher educational attainment workers have, the higher real wage workers receive. In rural areas, the workers with upper secondary and above upper secondary education tend to receive distinctively higher wages than other educational categories. This phenomenon is not visible in urban areas, and the wage increment vis-à-vis educational attainment in urban areas seems to have higher positive correlation. We can conclude again that the gender wage gap exists in the majority of the industry category. The male workers receive higher wages than the female workers in all industry categories in both urban and rural areas, except the inconclusive case for the international corporate category in rural areas.
IV. EMPIRICAL MODEL AND RESULTS
In the previous section, we saw that female workers tend to receive lower wages conditional on several socioeconomic characteristics across types of work and industry categories. A pertinent question is what the key determinants of the gender wage gap are. In order to answer this question, several issues need to be addressed.
A. Labor Force Participation Selection Bias
In the survey data, we only observe wages for those who have decided to participate in the labor market. For instance, a housewife might have a latent reservation wage to determine if she would join the labor force (Heckman 1974) . With regard to women who have decided to work at home, this is an incidental truncation, instead of censoring, because data distribution is truncated at a certain reservation wage (Maddala 1983) . Since incidental truncation refers to a sample that is not randomly selected, the selection bias needs to be corrected. In this regard, this paper applies for the Heckman selection model (Heckman 1976 and Greene 2000) .
We are interested in testing whether there is any significant gender difference in the expected value of the real wage. In order to incorporate incidental truncation of the labor market participation, this study applies the Heckman's two-step model as follows: (2)
For the regression equation, is the log of the real wage, and is a vector of age, a gender dummy (Table 3) , an education level dummy (Table 3) , a work type dummy (Table 3) , an industry category dummy (Table 3) , hours worked per week, a dummy if one has a secondary work, the years of experience at the current work, and 33 province dummies. For the selection equation, independent variables include a marital status dummy (i.e., single, married, and divorced and widowed), the number of children who is 10 years old and below, and the education level dummy (Table 3) . Φ is the standard normal cumulative function, and ϕ is the standard normal density function. Since we are using the survey data, we applied sampling weights for regression estimates to conservatively handle standard errors. Summary statistics of variables are shown in Tables A.1 and A.2 in the Appendix.
In Heckman's two-step model, we include a selection bias variable denoted as lambda. Lambda is the inverse Mills ratio, which is calculated as the ratio of the probability density function to the cumulative distribution function for each wage worker. In Heckman's model, since sample selection can be defined as omitted-variable bias, inclusion of lambda will make an unbiased inference of all sample population.
B. Selection Bias Correction Based on the Multinomial Logit Model
Heckman's two-step model appropriately corrects selection bias and serves as the base model. However, one of the limitations of Heckman's two-step model includes the bivariate selection correction. For our study, the bivariate model for the full sample between the working and nonworking corrects the possible bias appropriately by Heckman's model. Once the choice becomes multivariate like full-time, underemployment, severely underemployment, and unemployment, Heckman's two-step model with the bivariate probit procedure presents restrictions on the structure of the error terms. Hence, Heckman's two-step model with the bivariate selection correction could be a suboptimal application to correct selection bias in polytomous cases.
In order to overcome restrictions on the error terms for the bivariate selection model, we apply linear regression models where selectivity is modelled as a multinomial logit for some selected cases. Results from Heckman's two-step model where selectivity is modeled as univariate probit are compared with a multinomial logit for full-employment, underemployment, and severe underemployment cases.
For the regression, we follow a correction model for multivariate cases developed by Lee (1983) and Dubin and McFadden (1984) . The mathematical exposition below closely follows Bourguignon, Fournier, and Gurgand (2007) . 
where and are exogenous, and the error term, , verifies | , and | , . S is a categorical variable among M alternatives. The outcome variable is observed if and only if the category s is chosen. β and γ are parameters, and η is an error term for the selection equation.
Following Heckman (1979) and Lee (1983) , a consistent estimate of would be obtained by least squares with:
; ;
(4) where the cumulative distribution of for a given Γ and ∑ is denoted as ; and ;
;
. Φ is the standard normal cumulative function, and ϕ is the standard normal density function. is the correction between and ;
. is an independent random term.
C. Oaxaca-Blinder Decomposition
In order to analyze the sources of the gender wage gap, this paper applies the Blinder-Oaxaca decomposition (Blinder 1973 and Oaxaca 1973) . The Blinder-Oaxaca decomposition separates the wage differentials from explained to unexplained variations. Explained variations can be differences in socioeconomic characteristics like educational attainments, while unexplained variations can be derived from latent variables like gender discrimination. In this paper, we follow exposition by Jann (2008), which explains the decomposition technique in detail.
D. Empirical Results
Tables 4 to 6 show regression results from Heckman's two-step model to analyze the gender wage gap. 10 As expected, the gender dummy variables (i.e., one for male, while zero for female) in the regression results are significant and positive for all models we analyzed. These results imply that the real wage for the male workers under full employment, underemployment, and severe underemployment in both urban and rural areas is consistently higher than the female worker's wage on average.
Tables 4 to 6 also show that the inverse Mills ratio (lambda) under the all data category is significant for all, urban, and rural areas. This implies that there is a binding selection bias to enter the labor market. In general, marital status, the number of children below 10 years old, and educational attainments matter in the choice whether to enter the labor market or not. The most estimated coefficients of lambda are negative, except for underemployment, indicating that the potential real wage for the whole population is higher than the estimated wage for wage workers. This implies that observed skill sets for larger wages are underutilized in both urban and rural areas. There is a potential labor force who could earn larger wages if one decides to enter the labor market. The absolute value of lambda is larger in rural areas, compared to urban areas; hence, the magnitude of labor force underutilization is more severe in rural areas. New Evidence on the Gender Wage Gap in Indonesia | 25 New Evidence on the Gender Wage Gap in Indonesia | 29 Since our model is a semi-logarithmic regression model (i.e., the dependent variable is in a log form, while the gender variable is a dummy variable), we need to transform the coefficient in order to interpret the gender dummy. The gender wage gap in percentage form is represented as * where e is the base of the natural logarithm (i.e., Napier's constant), and β is a coefficient of the gender dummy variable (Giles 2011) . Using the regression results, Table 7 shows the gender wage difference for full-time employment, underemployment, and severe underemployment. For the estimation method, Heckman two-step represents Heckman's two-step with the bivariate selection correction. Multi logit represents the selection bias correction based on the multinomial logit model.
Education
Overall, the gender wage difference is prevalent for any worker in the urban or rural areas. Estimation results are, in general, similar for full employment and severe underemployment between two different estimation methods, while there are some differences for underemployment. Depending on the estimation method, the wage gap varies from 23.3% (in severe underemployment in rural areas by the multinomial logit) to 32.9% (in full employment in urban areas by the multinomial logit). These results are generally consistent with previous findings on the Indonesia gender wage gap based on the 2008 labor survey data . It is rather surprising to see that the gender wage gap is wider for full employment compared to underemployment and severe underemployment. Since wages for fully employed workers are higher, there are wider margins for the gender wage gap compared to underemployed and severely underemployed workers.
We further applied the same Heckman's two-step and multinominal logit model for different age cohorts. 11 Table 8 summarizes the gender wage differentials. Overall, the gender wage differential varies from 39.3% (full employment and in their 50's in rural by the multi-logit nominal model) to 17.9% (severely underemployed and below 20's in rural by the multi-logit model). In urban areas, there is tendency, albeit weakly, that the gender wage gap becomes less as the age cohort goes up. In rural areas, there is no such tendency, and the wage gap seems to be random to the age cohort.
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Regression results will be provided upon request. Table 9 summarizes the gender wage gap in different industry categories, based on Heckman's two-step regression results. 12 The widest gender wage gap turns out to be finance and real estate, which is followed by public administration. In fact, the public sector categories (i.e., public administration, education, and health and public services) tend to have wider gender wage gap compared to other industry categories. Results are consistent with previous findings that the gender wage gap is wider in urban areas than in rural areas. Table 10 shows the regression results of the Oaxaca-Blinder decomposition for the monthly real wage differentials for male and female workers. The base regression model is the Heckman's two-step model (Equation 2). The expected log wage for female and male is estimated based on the regressors associated with female and male, respectively. The difference value is the outcome differential of the log gender wage gap. The difference value (i.e., the gender wage gap) is further decomposed to an explained and unexplained part. The explained part is due to socioeconomic characteristics (like age or educational attainment) which each worker has. The unexplained part is due to latent variables. Hence, we define the unexplained part of the wage gap as the discrimination effect. The degree of gender discrimination is the share of the unexplained part to the wage difference value. For instance, 93.3% means that 93.3% of the wage differential cannot be explained by the socioeconomic variables in the regression model; hence, this is the share of gender discrimination in the wage differential.
The Oaxaca-Blinder decomposition results indicate that 93.3% of the wage differential for the real monthly wage is not explained by socioeconomic characteristics. Hence, the gender wage gap is largely due to gender discrimination, which is not related to any worker's attributes. Wage gender discrimination is more severe in rural areas than urban areas. In urban areas, gender discrimination to wage differentials is 87.5%, while it registers 96.7% in rural areas. Finally, we multiply the gender wage gap by the share of gender discrimination, which represents the gender wage gap attributable to gender discrimination. Even though the gender wage gap is wider in urban areas, the gender gap attributable to discrimination is lower because the proportion that is due to discrimination is lower in urban areas. In general, the gender wage gap attributable to discrimination is very similar for both urban and rural areas. 
V. SUMMARY FINDINGS AND POLICY RECOMMENDATION
Urbanization, a ubiquitous phenomenon in a developing world, can be a dynamic component of the national poverty reduction process as long as the right conditions are met, and the appropriate policies are placed (UNFPA 2007) . The historical process of economic development is usually characterized by an economic shift from the rural areas toward urban areas. In the process, the productivity of manufacturing and services sectors in urban areas rises, and accelerates income growth further. The rise of the middle class in the urban areas reinforces the endogenous growth process.
This study analyzes the real gender wage gap, with focus on urban workers. On average, workers in the urban areas receive higher real wages than those in the rural areas. However, conditional on age, hours worked, educational attainment, work type, industry type, and geographical location men's real wage is consistently higher than female's. On average, female's real wage is 30.8% lower than male's. The gender wage gap exists for any age cohort.
We can summarize the regression results according to the following hypotheses concerning gender wage gap in Indonesia.
Hypothesis 1: Gender Wage Gap Exists in Indonesia
Regression results consistently indicate that the gender wage gap exists in Indonesia. Women do receive lower wages than men conditional on socioeconomic characteristics in both urban and rural areas.
Hypothesis 2: Urban Gender Wage Gap is Less than the Gap in Rural Areas
Contrary to our initial hypothesis, the gender wage gap is wider in urban areas, after controlling for socioeconomic variables. However, the gender discrimination part of the gender wage gap (i.e., unexplained portion of the wage differential) is larger in rural areas than in urban areas. This might imply that the labor market is more efficient in urban areas than in rural areas.
Unlike in rural areas, urban gender wage gap is wider among younger age cohorts. It is also wider in the public sector than in the private sector. These results are robust to model specification (i.e., use of Heckman's two-step model is applied).
Hypothesis 3: Socioeconomic Characteristics are Key Determinants of Gender Wage Gap
The Blinder-Oaxaca decomposition reveals that the critical determinant of the gender wage gap is gender discrimination, rather than socioeconomic characteristics. Educational attainment, the number of children below 10 years old, and the marital status are all significant when one decides to enter the labor market. Significant inverse Mills ratios in Heckman's two-step model confirm that the selection bias exists. However, education attainment dummy variables are not always significant to determine the level of the monthly wage. Other characteristics like hours worked or years of experience at the current position significantly determine the monthly wage level.
In sum, even though the average wage is higher in urban areas, the benefits of urbanization, in terms of monthly wages, tend to fall more on male workers rather than female workers. Based on the age cohort analysis, results suggest that public policy needs to focus on female workers in urban areas who are trapped in the lower real wage range. Also, the gender wage gap in public sectors is more prevalent than private sectors, which can be fixed by the policy change immediately.
We conclude that the labor market in Indonesia could be imperfect. There is significant gender wage gap by job type, industry category, work duration, age cohort, and educational attainment. The female worker's wage is consistently and significantly lower than the male worker's wage due to nonmarket reasons.
This study proposes that the government implement an equal opportunity act for male and female workers who should be given equal access to work and receive equal wage given the same credentials. In particular, the government can immediately fix the gender wage gap in the public sector. It is neither fair nor efficient that equally qualified female workers receive lower wages than male workers. The Indonesian government needs to aim for more equitable growth in view of urbanization. The economy might exhibit high but unequal growth in the future, and this is something policy makers need to address. 
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